A large body of research has found conflicting results on the relation between board size and firm performance, where studies indicate that board size is positively, negatively, or is unrelated to firm performance. Using a global sample of 120,000 banks, this study extends the extant literature in a number of important ways: we find that an inverted U-curve characterizes the board size-performance relation, especially for publicly owned non-EU firms. Second, and in contrast, we find that the negative board size-performance correlation is explained by a rational risk-return relation, where small board firms are riskier and follow non-traditional banking strategies. Consequently, we find that banks with small boards performed poorly during the 2008 global credit crisis.
We next examine this performance differential throughout our sample period, where we find that banks with small boards outperform large board firms in every single year of our sample period. Moreover, firms with smaller boards outperformed their large board counterparts by at least 1% at the height of the boom (2006) , and maintained the difference during the crisis by 0.5 percentage points. However, our results also indicate that although on average small board banks perform better, the higher standard deviation of performance resulted into a much larger incidence of losses during the crisis period.
In our multivariate analysis, we find that ROA is positively related to the size of the board, while it is negatively related to the squared term of board size, indicating that the relation takes the shape of an inverted u-curve. This result is robust to firm size, leverage, and year, industry, and country effects. This result is also robust to various statistical specifications and supplemental tests. We also find that banks with small boards have higher investments in debt and equity investments, have a higher deviation of ROA, higher leverage, and pay less dividends. As such, they are riskier. In turn, banks with small boards experienced larger losses, write-offs and impairments, and cut dividends more frequently during the crisis period. Moreover, we find that our board size-performance relation is concentrated for listed firms, providing for an agency explanation, but do not hold for EU-based banks. This perhaps is an outcome of the unique ownership/governance structure of European capital markets (Brunello et al., 2003; Zingales, 1994) .
Our study adds to this literature by examining an additional aspect of bank governance, i.e., board size. Our results help explain Berger and Bouwman (2013) , who argue that banks with higher levels of capital better survived the crisis. We identify another factor in the bank survival equation, namely, board size and governance, as banks with larger boards had higher capital in the run-up to the crisis. Cheng (2008) argues that firms with larger boards are characterized by a lower performance variability. We extend those results to the banking sector by documenting risks' effect on performance, with a special emphasis on the crisis period. Our study also contributes to the literature that addresses the governance related causal factors that affected the 2008 meltdown. Aebi et al. (2012) argue that banks with better governed risk functions exhibited better performance during the crisis, while Erkens et al. (2012) argue that firms with more independent boards had poorer performance. Finally, our study extends the small sample study of Adams and Mehran (2012) that examines 35 banks, to a more nuanced global sample of banks.
Our results have important policy implications given the prevailing political/regulatory post-crisis. The mortgage credit boom and the subprime crisis that followed have resulted in an extraordinarily large scale of impairment and credit related write-downs, on assets held by banks in the US and around the world (IMF, 2009) . A key question is why credit traders and bank management, who were well aware that benign credit conditions could not last forever, did not take steps to limit their exposure before the boom eventually ended. Corporate governance arrangements have been viewed as one of the main explanations from politicians (Note 2), regulators (Note 3), and governance experts (Note 4). Our results shed light on the role of corporate governance during the crisis. Specifically, we show that banks with larger boards performed better in 2008. Our results indicate that it is true that firms with smaller boards perform better, on average and over the whole sample period, but this is fully explained by a rational risk-return relation. Consequently, any policy recommendation to reform boards need to account for the notion that having smaller boards does not necessarily mean better performance.
Our paper is organized as follows, the next section discusses the prior literature, while section 3 presents the sample selection, variables, and descriptive. Section 4 presents the research design, main results, and auxiliary analysis. Section 5 concludes.
Prior Literature

Board Size and Firm Performance
Since Jensen's (1993) proposition that larger boards are subject to agency costs and are less efficient from a performance perspective, a host of studies have examined the issue in various settings, both empirically and analytically. These studies are too numerous to discuss in the current manuscript, as such, we examine only a select few. Nevertheless, these studies can be classified into three broad categories: those that find empirical support for Jensen's proposition, those that find that larger boards perform better, and those that do not find a significant relation.
From the earlier empirical works that are supportive of a negative board size to performance relation, Yermack (1996) finds that firm performance, measured both by Tobin's Q and ROA, and is decreasing in board size. He furthermore finds that compensation related incentives of the CEO are correspondingly higher, and that smaller boards replace their CEOs faster in times of distress. Eisenberg, Sundgren, and Wells (1998) extend these results into small Finnish firms, hence confirming a similar relation in a different organizational, cultural and legal ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 4; 2018 setting. Beiner, Drobetz, Schmid, and Zimmermann (2003) , examine the setting of small closely held firms, where they find that board size is related to the number of children of the CEO. Furthermore, they find a small negative effect between the size of the board, as characterized by more than six members, and performance. Conyon and Peck (1998) examine firms from the United Kingdom, France, the Netherlands, Denmark, and Italy. Although they find a negative relation, the significance is not consistent across all their specifications. Cheng (2008), provide evidence on the board size-performance relation, where they argue that due to decision making dynamics, larger boards are less likely to find compromises on extreme cases, and hence, corporate performance is more stable.
In contrast, Lehn, Patro, and Zhao (2009) examine 82 US companies for a 65-year period, where they show that controlling for firm size, growth opportunities, geographical expansion, and merger activity, the board size performance relation disappears. Beiner, Drobetz, Schmid, and Zimmermann (2003) argue, and find that, board size is an independent governance construct, invariant to board structure, however, they do not find a negative relation between board size and performance. Moreover, Coles et al. (2008) argue that the relation between board size and performance is positive for complex firms. Finally, in a meta-analysis, Dalton, Daily, Johnson, and Ellstrand (1999) , find that board size and performance are positive related.
This study extends the literature by examining the relation between board size and firm performance for the banking industry, an important industrial grouping that has been scarcely examined in this respect. Given that prior studies have ignored financial firms, this study provides an interesting platform to see whether our notions regarding board size and performance are industry specific. Moreover, we examine both private and public firms, and US and international firms. Providing broader results, and affording comparisons. Our study also shed lights on the governance/crisis debate, providing for a risk-based explanation for the negative board size-performance relation, as discussed in the following section.
Governance and the Crisis
Irrespective of the institutional environment, boards of directors have come under fierce criticism, from all capital markets participants alike. Reports are rife with stories that going into the crisis many boards were ineffective. For example, the Institute of International Finance (2008) concludes that "events have raised questions about the ability of certain boards properly to oversee senior managements and to understand and monitor the business itself".
Moreover, a majority of banks have indicated that their boards were not properly knowledgeable about their bank´s risk management. Although in that regard, NYSE listing standards clearly prescribe that risk management (and internal controls) are an audit committee responsibility. The empirical evidence to date (although preliminary in nature), offers mixed perspectives regarding the role of governance in the crisis. However, governance responses seem to have been country specific (see Erkens et al., 2010) . While Beltratti and Stulz (2010) find no evidence supportive of a relationship between governance and the crisis (a result corroborated by Iyer et al., 2010) . In contrast, other studies find a direct relationship between governance structures and the crisis. Francis et al. (2009) find that board members connected to the CEO, relate to lower crisis returns, and Chesney et al. (2010) find that less independent boards led to higher write-downs.
Our study complements, and adds to the studies above by examining the board size-performance relation during times of distress, utilizing board size as proxy for one aspect of governance. Examining the relation between board size and performance during the crisis, provides a strong "shock test" for the efficacy of governance, which could be masked during times of normal operations.
Sample Selection, Variables and Descriptives
Sample Selection
Our simple is drawn from the firms covered in the Bureau Van Dijk Bankscope Global Banking database, which covers the period 1990 to 2013: the start date of Bankscope, and the last year of complete data available (although the first three years contain much less observations than the rest of the sample period). The end year is 2013 reflecting the last year of full data available for our analysis (Note 5). Bankscope covers a global sample of public and private banks, with 3,000 banks a year in the early years, and up to about 10,000 banks a year in the later years. The database reports data from the financial statements of banks, and a number of footnote items. It also provides data on the size of the board of directors, the only governance variable that it reports, without further information on its composition and other details. Board size does not significantly vary in our sample similar to other studies utilizing board size as a proxy for governance (see Yermack, 1996) (Note 6). It also does not report firm market values (more than half the sample is composed of privately held firms), as such, our study ijef.ccsenet.org
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To explain our sample further, we report descriptives on a variety of dimensions. Next we examine the sample composition by country in Table 2 . The four most represented countries are Germany, USA, Italy, and the United Kingdom, comprising 15%, 8%, 8%, and 6% of the sample. The rest of the countries represent less than 5% of the sample each, and in total, 199 countries are represented. Our results are not sensitive to any particular country or region, and we examine our main results in US vs. non-US, for EU vs. non-EU, and non US/EU partitions. 
Variables and Descriptives
Given that our study examines the relation between governance and firm performance, we utilize a number of variables that are relevant for our purposes. Bankscope reports data only on board size, without further elaboration on its structure and composition, hence we utilize board size as our proxy for firm-level corporate governance (BoardSize). Given that this variable is heavily right skewed we use a log transform in all our multivariate tests, although not doing so does not change our inferences. As our main measure of firm performance we utilize ROA, defined as net income divided by the average assets of the last two years (utilizing return on equity yields qualitatively similar results). We also calculate Assets which is the book value of assets, since firm performance in the banking sector is heavily influenced by firm size (Boyd & Runkle, 1993) . We calculate Leverage as one minus total book value of equity divided by the book value of assets, given that leverage and firm performance are correlated, especially during crises (Berger & Bouwman, 2013) . We also calculate Cash which is cash at hand (and other temporary, liquid, and risk-free investments) divided by total assets. To control for a bank's strategic orientation and investment strategy (see Livne et al., 2013) , we calculate a number of variables. Trading measures the extent of off-balance sheet items, again as a percentage of assets. We calculate Loans¸ which measures the percentage of assets that are composed of loans, to control for bank strategic orientation. Finally, FixedAssets is the amount of tangible assets reported by Bankscope, normalized by total assets. Descriptives of these variables are presented in Table 3 . We utilize a large number of other variables in our tests, and are discussed in their relevant sections. Note. BoardSize is the number of members sitting on a board; ROA is return on assets: Assets is the book value of assets at fiscal year-end; Leverage is one minus the book value of equity, normalized by total assets; Cash is the cash balance at year end, normalized by total assets; FixedAssets is the total book value of physical non-investable assets, normalized by total assets; Loans is the net book value of loans normalized by total assets. The time period is 1990-2013.
We see that mean BoardSize is 12, indicating that the average board is composed of 12 directors. The standard deviation is 7.65, indicating that in the majority of firms, boards are comprised of less than 25 directors. Mean ROA is 1.13%, while the median is 0.67%, indicating that there is a positive skew in our sample, and that firms are profitable in general. Leverage is about 91%, a high leverage ratio that is typical of banks. Fixed assets are about 1-2% of total assets, a low number that exemplifies bank operating structures. The same can be said about cash holdings. Loans has a mean of 54%, which in a traditional view, is the main operating activity of a bank.
Research Design and Results
Research Design
This paper investigates the relation between board size and performance. This is done in a number of ways. At the univariate level, we conduct t-tests examining the return on assets of firms with large boards and compare them to firms with small boards. At the multivariate level, we conduct a regression analysis of the following form:
+ logAssets i,t + Leverages i,t + Y + I + C
Variable names are as explained above, while Y, I, C denote dummies variables for year, sub-industry, and country, respectively. Given that prior studies find a nonlinear relation between board size and firm performance, we also include the squared term of board size (adding a squared term for firm size does not alter our inferences). We present a parsimonious econometric model, but ensuing tests utilize a variety of additional controls. We include year controls since they are important because performance varies through time in relation to macroeconomic factors, and could be linked to board size (in fact, we see a general decreasing trend in board size in our sample period). Moreover, there is large variation in governance practices, reforms, throughout the ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 4; 2018 sample period, which is captured by year effects. Sub-industry controls are important because board size, performance, and sub-industrial composition could be correlated (in fact, we have no academic evidence regarding relative board sizes across sub-industries in the banking sector). Finally, we include country controls because the governance traditions differ across countries, while country-specific performance could be orthogonal but spuriously correlated to it. Our main estimation method is OLS clustering by firm, but our results are robust to using a Fama-MacBeth estimation procedure (Fama & MacBeth, 1973) , or clustering for both firm and year, following the methodology suggested by Thompson (2006) and by Cameron et al. (2006) . 
Univariate Results
We start by presenting the univariate analyses. We first conduct t-tests examining the mean ROA between large vs. small board firms (comparing median returns yields similar inferences). We utilize the breakdowns in our descriptive analysis to define large boards as those that have 15 board members or more (more than 75% of our distribution), conversely, we define as small boards those that have 7 members or less (the first 25% of our distribution). We conduct t-tests on the median ROA of those two sub-samples. Results are presented in Table 4 . In Panel A, we compare mean ROA for large vs. small board groupings. Results indicate that banks with small boards have a mean ROA of about 1.33%, while those with large boards have a mean ROA of 0.89%. This difference is statistically significant at less than 1% (t-statistic = 20.43). In Panel B, we specifically look at performance during the crisis (fiscal year 2008), and we examine the change in ROA for each of our governance categories in order to establish the performance outcomes for firms with differential governance structures. For the same BoardSize groupings as above, we see contrasting results, companies with smaller boards have a mean change in ROA of about -0.96% (essentially wiping out 70% of the mean returns for average small board size firms), while banks with large boards have a mean ROA of -0.53% (60% of mean returns). This difference is again statistically significant at less than 1% (t-statistic = -5.11). In addition to the mean differential of ROA and chROA between large and small board size firms, it is of note that the standard deviation in performance of smaller board firms is substantially higher (by around 70%). Specifically in the year 2008, we see that the standard deviation of chROA for small board firms is 3.42 (mean ROA being 1.33 throughout the period). Not surprisingly, 504 small board banks have a negative ROA in 2008, in contrast to only 259 negative ROAs for large board firms.
In unreported results we observe that the change in ROA is statistically insignificant between large vs. small board firms in the years 2007 and 2009, this is as expected, since write-downs and large losses were concentrated in the 2008 period, and subsequently cleaned up balance sheets did not yield a differential impact on the income statement. In sum, there is a statistically differential performance between large vs. small board firms, where smaller board firms on average perform better than larger board ones. Nevertheless, the data also indicates that this performance differential is not consistently sustained, as it reverses during the 2008 crisis, perhaps indicating that the risky strategies adopted by smaller firms yielded poor performance during distress times.
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International Journal of Economics and Finance Vol. 10, No. 4; 2018 As further univariate evidence regarding the role of governance in performance, and to improve the descriptives, we graphically examine the relation between governance and performance throughout our sample period, as presented in Figure 1 . We see that firms with small boards outperform large board firms in every single year of our sample period. Moreover, they outperformed by at least 2 percentage points at the height of the boom (2006), and maintained the difference during the crisis by at least 0.75 percentage points. However, if look at the pattern in chROA we see that performance changes are highly more volatile for small board banks (see Figure 2) , where positive increases for small board firms are larger during the boom (2003) (2004) (2005) (2006) , the recovery (2010), but they are also much lower during the crisis year (2008) (Note 8). In sum, results on this graphical analysis confirm the univariate results obtained above. We plot all data-points with at least 1,000 observations per each board size value, starting with a board size of 5. Graphical fitting of a polynomial trend-line indicates an inverted U-curve, where we see that performance increases as board size becomes larger, and decreases with boards larger than 9. With these preliminary graphical and univariate representations, and given the limitations of such analysis and the effects of confounding cross-correlations, we next turn our attention to our multivariate analysis.
Multivariate Results
Board Size and Firm Performance
In our multivariate analysis, we follow the procedure of Yermack (1996) , and regress firm performance on board size and control variables, as explained in the research design section. Table 5 presents our results. In Model (1) we regress ROA on logBoardSize, logBoardSize 2 , logAssets, Leverage, and year, sub-industry, and country dummies. Consistent with prior research, we find that both terms proxying for governance are significant with logBoardSize positive and significant (t-statistic = 4.53), while logBoardSize 2 is negative and similarly significant (t-statistic = -4.74). Hence, an inverted U-curve relation between board size and return on assets. Given the conflicting results in prior research that examines board size and performance, our study falls in the camp of those studies that find an initially increasing, and subsequently decreasing, relation between board size and firm performance (Note 9).
Regarding our control variables, results are as expected. logAssets is positive and significant (t-statistic ranging between 7 and 15, depending on the model utilized), indicating that larger banks are more profitable, and augmenting prior studies that argue economies of scale are of prime importance in the banking sector (see Berger & Humphrey, 1997 ) (Note 10). Leverage is negative, indicating that the average bank is over-levered, and interest revenue and returns on other bank activities (trading, etc.), exceed the cost of servicing deposits and liabilities. Only in Model (4) is Leverage positive and marginally significant (t-statistic = 1.79, p < 10%), explained by the fact that there is a mechanical relation between ROE and leverage. (2) re-runs the analysis for only firms with board sizes larger than 15 or less than 8. Model (3) demeans ROA by each country/year partition. Model (4) examines ROE. ROA is return on assets, BoardSize is the number of directors sitting on board, Assets is the book value of assets, Leverage is one minus the book value of equity normalized by total assets. *, **, *** indicate significance at 1%, 5%, and 10% respectively. All regressions are conducted using OLS and clustering bank id. The time period is 1990-2013.
In Models (2)- (4) we present variations on our main regression result. In Model (2) we use the sub-sample of firms where board size is either more than 15 or less than 8 (the 25 th & 75 th of the distributions), we do this to examine whether the inverted U-curve relation between board size and firm performance is concentrated at the tail end of the distribution. We find that this is so: results in Model (2) are significant with similar inferences as to Model (1). In contrast, unreported results indicate that if we re-run this analysis for the middle part of the distribution (board size between 8 and 15), results are not significant. This indicates that for a firm with an "average" distribution, board size does not matter for performance. Positive (negative) board/performance effects result from firms that increase board size if board size is small (large) ex-ante. These results perhaps help explain the conflicting results in the prior literature: depending on the deviation from an "optimal" ratio: board size effects on firm performance could be either negative, positive, or non-significant. Hence, board size-performance studies are highly sensitive to the samples utilized.
In Model (3) we present a further refinement of our analysis in Model (1). Our dataset has two unique features: (a) there is large variation in mean bank board size across countries (mean board size in the UK is 9, while it is 15 in South Africa and 17 in Italy), and (b) Bankscope heavily increases its coverage of small banks and non G-10 banks (i.e. group of 10 leading economies) in the second half of our sample period. Although we use year and country fixed effects, our analysis is incomplete if results are sensitive to the construction of our sample. To provide for a finer analysis, we de-mean board size by each country/year partition, and re-run our analysis. We see that inferences remain unchanged. Finally, in Model (4) we repeat our analysis in Model (1) by using ROE rather than ROA as the dependent variable: inferences remain unchanged.
Board Size and Firm Characteristics
Results above indicate a consistent and robust relation between board size and performance. These results are intriguing, but are incomplete given that they do not answer the underlying causal drivers for such a relation. In order to do so we next examine the relation between board size and firm characteristics, as results should be attributed to the differential strategies adopted by banks with dissimilar boards. Consequently, we look at the composition of a bank's balance sheet (loans, mortgages, trading assets, etc.) and riskiness (leverage, variability of reported performance, payout ratio, etc.). In Table 6 we examine the relation between board size and bank characteristics and investment patterns. In Table 7 we examine the relation between board size and firm risk. Given that our interest is to relate board size to firm characteristics, we no more investigate the squared term of board size in these set of tests.
Given the large number of bank characteristics that could be potentially interesting, we examine items from both the income statement and the balance sheet. We first examine three income statement items. In Model (1) we examine the relation between board size and the net interest margin earned on loans (NetInterestMargin), we see that this relation is positive. This indicates that on average, firms with larger boards either have a lower cost of capital, or lend out riskier loans. This issue will be further examined below in Model (5). Note. ROA is return on assets, BoardSize is the number of directors sitting on board, Assets is the book value of assets, Leverage is one minus the book value of equity normalized by total assets, Net Interest Margin is interest revenue minus interest expense, Other Income is total operating income minus net interest revenue, Personnel Expenses are total employee costs, Fixed Assets is total net value of tangible operating property, Loans is the total value of outstanding loans, Trading Assets are assets held in the balance sheet for the purpose of short term trading, Securities are investments in debt and equity securities, Earning Assets are all invested assets including loans and securities. All dependent variables are normalized by total assets. *, **, *** indicate significance at 1%, 5%, and 10% respectively. All regressions are conducted using OLS and clustering on bank id. All regression include country, year, and sub-industry fixed effects. The time period is 1990-2013.
In Model (2) we examine OtherIncome which is calculated as the difference between total operating income minus net interest revenue, normalized by total assets. We see that this variable is also positively related to board size. In Model (3) we see similar results on PersonnelExpenses which is also positively and significantly related to board size. Results on an analysis of income statement items reveal that firms with larger boards enjoy both higher net revenues on loans and other income, but simultaneously have a higher employee wage bill. In untabulated results, we see that firms with larger boards also pay a higher tax rate (calculated as tax expense normalized by pre-tax income), providing for a political cost explanation (Zimmermann, 1983) .
We next focus on the balance sheet because it is of prime importance in the banking sector, where in contrast to a dot.com firm, biotech, or even a retail firm, the composition of assets does not clearly indicate strategies and ensuing profitability. For a bank, investing in certain assets, or transaction structuring, or the riskiness of a loan and trading portfolio, are activities that may be reflected in the balance sheet before they are fully reflected in the income statement. The composition and quality of a bank's assets have a direct impact on the bank's ability to trade, generate future cash flows, and avoid infringing regulatory capital requirements.
In Model (4) we examine the relation between board size and FixedAssets, calculated as the total value of tangible operating property a bank owns normalized by total assets (i.e., retail banking units). Results indicate that this is positively related to logBoardSize. In Model (5) we examine the relation between board size and Loans, defined as the total value of outstanding loans normalized by total assets: results are insignificant (Note 11). In Model (6) we examine TradingAssets which are assets held in the balance sheet for the purpose of short term trading, with changes in value taken to income and reported as trading income. Results indicate that board size is negatively and significantly related to trading assets (although in unreported results there is no relation between board size and yield from investments in trading assets). In Model (7) we examine the relation to investments in debt and equity securities, where similar to trading assets in Model (6), the relation to board size is negative. Finally, in Model (8) we see that total earning assets is negatively related to board size.
In sum, results in Table 5 indicate that banks with large boards are structurally different than banks with small boards. Although the incidence of loans is the same across both categories, the evidence broadly indicates that banks with large boards have a higher retail customer presence with a higher incidence of personnel and tax costs, enjoy a lower cost of capital, and have larger investments in fixed assets that correspondingly affect income through the depreciation channel. In contrast, banks with large boards do not have investments in debt and equity ijef.ccsenet.org
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Board Size and Firm Risk
Results in Table 6 indicate a general riskiness of banks with smaller boards. They have less fixed assets, and have a higher incidence in debt and equity securities. Banks hold securities for several reasons, such as proprietary trading, when they act as dealers or market makers in financial markets, or as a part of short-term liquidity management. Many view trading assets as speculative in nature (e.g., Stickney et al., 2010, p. 573) . Nevertheless, in the analysis above, the relation to risk is an indirect one. In this section, we examine the relation between board size and risk directly. Table 7 presents our results. Note. ROA is return on assets, BoardSize is the number of directors sitting on board, Assets is the book value of assets, Leverage is one minus the book value of equity normalized by total assets. Deviation-ROA is the standard deviation of ROA over the past three years. Dividends is cash paid out to investors normalized by total assets. *, **, *** indicate significance at 1%, 5%, and 10% respectively. All regressions are conducted using OLS and clustering bank id. The time period is 1990-2013.
In Model (1) we regress the log of board size on leverage, given that in the banking sector the strength of the financial position of an entity is particularly important, and the presence of adequate capital is a prime source of riskiness. In Model (1) we see that logBoardSize is negatively related to Leverage. In Model (2) we examine the relation to standard deviation of ROA, calculated over the prior three year period (Deviation-ROA). We see that logBoardSize is negative and highly significant (t-statistic = -5.25), indicating that firms with larger boards have a less variable performance stream, implying lowered risk. In Model (3) we examine the relation of board size to dividend payouts, where we see that there is a positive relation between logBoardSize and Dividends (t-statistic = 4.42), providing indication that firms with larger boards are ones with stable operations and a commitment to regular payouts, hence lowered riskiness (see Grullon et al., 2002) .
Taken together, results in Models (1)- (3) provide evidence that augments the results found in Table 6 : banks with larger boards are less risky than their counterparts with smaller boards, as evidenced by lower leverage, lower deviation of ROA, and higher dividend payouts.
Board Size and Firm Performance: Further Analysis
After establishing a relation between board size and the structure of bank investments and riskiness, we next turn our attention to the geographic and ownership characteristics of the bank. In Models (1) and (2) we examine US banks only, and partition between listed vs. non-listed banks. Results are presented in Table 8 .
ijef (5) & (6) examine listed and non-listed non US/EU firms, respectively. ROA is return on assets, BoardSize is the number of directors sitting on board, Assets is the book value of assets, Leverage is one minus the book value of equity normalized by total assets. *, **, *** indicate significance at 1%, 5%, and 10% respectively. All regressions are conducted using OLS and clustering bank id. The time period is 1990-2013.
In Model (1) we see that the inverted U-curve relation holds for US listed banks, but does not in non-listed privately owned US banks (Model 2). In Models (3) and (4) we repeat the same analysis for EU banks, where we see that for both privately or publicly held banks, the inverted U-curve relation does not hold. Finally, in Models (5) and (6) we split the sample among listed vs. non-listed firms in non-EU and non-US jurisdictions. We see that inferences still hold.
In sum, we see that our results in Table 5 are driven by listed firms rather than non-listed ones, as predicted through agency theory. Results also indicate that this relation is driven by US and international non-EU banks. These results are perplexing, and we can only speculate as to what are the differences across banks in the EU vs. the rest of the world. This could be due to a number of reasons. First, it could be the case that because internal governance mechanisms are more active in the EU (monitoring by government, capital providers, and family owners), as such, explicit governance mechanisms such as board size are less relevant in an EU context (see Schulze et al., 2001) . Second, it is altogether possible that family-oriented capital markets in the EU impose inefficiencies on optimal board sizes. Finally, our non-results in the EU could be a statistical artifact of our data: it could be because EU banks have inherently larger boards while performance is similar to non EU banks. However, further analysis reveals that the non-relation in EU banks is not because EU banks have inherently larger boards with less variability: in untabulated tests we see that the average board size for EU banks is composed of 13 members, which is not different in size to the board size of international or US banks (12 and 13 members, respectively). Further untabulated analysis reveals that the results on EU based banks are not due to the time period or type of bank. Moreover, restricting our sample to commercial and investment banks, again, results remain unchanged.
Board Size and the Crisis Years
Prior sections establish an inverted U-curve relation between board size and performance, which we attribute to differential banking strategies that affect bank riskiness. If this explanation were to be true then exogenous external shocks would affect riskier strategies more strongly. Hence we next examine the relation between board size and performance during the crisis years. Results are presented in Table 9 .
International Journal of Economics and Finance Vol. 10, No. 4; 2018 Note. ROA is return on assets, BoardSize is the number of directors sitting on board, Assets is the book value of assets, Leverage is one minus the book value of equity normalized by total assets, ∆Loan Loss is the change in loan losses, ∆OtherExpense include write-downs, impairments, and other crisis related losses, ∆Dividends is the change in dividends. All dependent variables are normalized by total assets. *, **, *** indicate significance at 1%, 5%, and 10% respectively. All regressions are conducted using OLS and clustering bank id. The time period is 1990-2013.
We repeat our multivariate regressions by utilizing an interactive dummy logBoardSize*Yr08 (we also present interactive dummies for all the years adjoining the crisis year). In Model (1) we examine ROA as the dependent variable, where results indicate that the interaction variable is positive and significant in both of 2008 and 2009 (t-statistic = 2.33 and 3.30, respectively) , hence evidence that riskier banking strategies suffered bigger losses. However, and as expected, these riskier strategies adopted by smaller boards had higher payoffs in the boom years, as evidenced by the negative interaction on the years 2005-2007.
In Models (2)-(4) we break down these performance effects into individual categories. In Model (2) we examine the same interactive variables in relation to the change in loan losses (chLoanLoss), where we see that loan losses were lower for larger board banks in both 2008 and 2009. In Model (3) we examine the change in other expenses (chOtherExpense), which would include write-downs, impairments, and other crisis related losses. We see that in both 2008 and 2009 such losses were magnified for firms with small boards as compared to larger boards. Finally, in Model (4) we examine the change in dividends (chDividend), with similar inferences.
This performance leading up to the crisis and subsequent to it is a curious finding from a performance perspective. It is not the case that good governance as characterized by smaller boards (as frequently argued), induced prudent investment and decision making, where profits were more modest in the boom but the slide was prevented when the bubble burst. On the contrary, banks with smaller boards with alleged efficient and agile decision making were revealed to be the riskier ones, as evidenced by the inferior performance during the crisis.
Board Size and Performance: Other Robustness
Having established a statistically significant relation between board size and performance in banks, and having argued for a risk-based explanation, we next proceed to a number of robustness tests to support our main ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 4; 2018 findings. A dominant paradigm in governance research is that corporate governance is an endogenously determined construct (Hermalin & Weisbach, 1998) . In this specific case, it could be the case that firms in increase board size in order to enhance the resource providing, advising, and monitoring role of the board (see Mizruchi, 1983) . Hence, board size is not an exogenous variable, but is jointly determined alongside performance by other exogenous factors. The current research design does not allow us to conduct finer analysis to address this issue. However, as a partial remedy, we conduct two analyses: a three-stage least squared estimation, and a Granger (1967) type analysis. Results are reported in Table 10 . Note. ROA is return on assets, BoardSize is the number of directors sitting on board, Assets is the book value of assets, Leverage is one minus the book value of equity normalized by total assets. Competition is the herfindahl index of banks in each country/year cluster, Private Credit is the total value of non-bank lending in a country, ∆GDP is the change in GDP, Equity Size is the size of public equity markets, Currency Outside Banks is the value of liquid capital not deposited in banks. *, **, *** indicate significance at 1%, 5%, and 10% respectively. The time period is 1990-2013.
In the three stage least-squares analysis we utilize board size as a dependent variable in the first stage regression, as a function of lagged firm performance, lagged total assets, the competitive environment as measured by the herfindahl index of banks in each year/country cluster, and a number of regional/macroeconomic factors (the presence of private credit, the important of capital markets, GDP growth, and currency outside of banks -see Shleifer and Vishny (1997) ), and industry, year, and country controls. In the second stage, we run our standard regression per Model (1) of Table 4 . Results indicate that the inverted U-curve relation is significant and robust (in fact, our t-statistic increases 3 fold).
In further unreported tests, we take advantage of the time dimension in our panel by conducting a Granger (1969) type test where we lag the dependent variable and use it as an additional independent variable. This would test the relation between board size and performance, above and beyond the time dependency of board size-performance itself. Our inverted u-curve remains intact, thus confirming our main results.
As a final set of untabulated robustness tests, we additionally control for a number of variables in multivariate regression settings. So far our analysis has been parsimonious, where we present regressions with firm size, leverage, year, sub-industry, and year controls. Next, we augment our main model (Model (1) of Table 4) , with additional controls: we introduce fixed assets, the net interest margin, the loan loss provision, trading assets, the cash balance, the standard deviation of ROA, and the level of loans. Inferences remain intact, but also more interestingly, the robustness of the results indicate that board size is an independent and orthogonal factor that describes the performance of banks. In yet another set of robustness tests, controlling for the Shleifer and Vishny (1997) country specific variables of property rights, the independence of the judiciary, the presence of liquidation courts or specialized commerce related courts, the average time to payment of liabilities, and the legal tradition of the country (UK law, French law, or Germanic law), leaves inferences unchanged.
Conclusion
Prior studies have found conflicting results regarding the board size-performance relation. The alternating views are that of an agency explanation, or a resource dependency one. Utilizing an extensive global sample, this study extends the literature in a number of important ways: first, we examine the relation between board size and firm performance for the banking industry, an important industrial grouping that has not been examined in this dimension. Second, we examine an extensive global bank database of public and private firms, providing more generalizable and more nuanced evidence. Third, we find that an inverted u-curve characterizes the board size-performance relation, especially for publicly owned non-EU firms. Fourth, we provide for a risk-based explanation, where firms with smaller boards follow less traditional banking strategies characterized by higher risk. Consequently, we find a positive board size-performance relation during the 2008 global credit crisis, indicating that in times of distress, more traditional and less risky banks had better performance.
Our results have important policy implications, given the prevailing political/regulatory post-crisis. Corporate governance arrangements have been viewed as one of the main causal factors, our results shed light on the role of corporate governance during the crisis. Specifically, we show that banks with larger boards performed better in 2008, as such providing clear recommendations regarding the issue of board size and performance: it is not necessarily the case that compact smaller boards with fast decision making systems are the way forward.
This study has a number of limitations. Endogeneity and reverse causality is a concern throughout. We have tried some statistical designs to alleviate such concerns, but our results suggest statistical correlations and not causal factors. As such, board size represents a firm characteristic that is related to firm performance, independent and orthogonal to other causal factors. Finally, our results are valid as long as no omitted variable correlated with the BoardSize measure affects ROA. Additional work will address, gathering better and more extensive data, and examine more nuanced settings, to examine these issues when possible.
